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(57)Abstract 

PROBLEM TO BE SOLVED: To effectively use the 
interiors of trench regions for a wiring, to contrive 
reduction in a chip size, to reduce the size of a cell 
pattern in the direction intersecting orthogonally a word 
line in the case where a semiconductor device is applied 
to the memory cell of a CMOS STRAM, and to enable 
the speedup of the STRAM in the device using a trench 
element isolation structure. 
SOLUTION: When trenches are formed on a 
semiconductor substrate 10 for selectively forming a 
plurality of trench isolation regions on the substrate 10, 
and an insulator 1 6 is buried in the trenches in the 
manufacturing method of a semiconductor device, the 
manufacturing method is provided with a first process 
for forming a cavity 17 on the insulator which is buried in 
the interior of at least the trench on one side of the 
trenches, a second process for opening a plurality of 
holes connected with the cavity 17 in the insulator, and 
a third process for burrying the insulator in the holes 
and the interior of the cavity 17. 
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[Claim(s)] 

[Claim 1] It is the semiconductor device which is embedded to the interior of the trench 
isolation region alternatively formed in the semiconductor substrate, and the 
aforementioned trench isolation region, and is characterized by the thing to which the 
20 peripheral surface touched the insulator formed at the same process in the 

aforementioned trench isolation region, and for which it embeds and wiring is provided. 
[Claim 2] The aforementioned trench isolation region is a semiconductor device 
according to claim 1 characterized by being N well and an isolation region between P 
wells. 

25 [Claim 3] The semiconductor device according to claim 1 or 2 which it has the array of 
the static type memory cell using the complementarity insulated-gate type field-effect 
transistor, is the static type semiconductor memory using trench type isolation 
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structure, and is characterized by the bird clapper as a part of wiring of the 
aforementioned memory cell using the wiring embedded to the interior of the trench 
type isolation region between a P channel transistor field and an N channel transistor 
field. 

5 [Claim 4] The manufacture method of a semiconductor device characterized by 
providing the following. The 1 st process which forms a cavity into the insulator 
embedded to the interior of some [ at least ] trenches in case a trench is formed and 
an insulator is embedded, in order to form two or more trench isolation regions in a 
semiconductor substrate alternatively. The 2nd process which carries out opening of 
10 two or more holes which stand in a row in the aforementioned cavity to the 

aforementioned insulator. The 3rd process which embeds an electric conduction object 
to the interior of the aforementioned hole and a cavity. 

[Claim 5] The manufacture method of the semiconductor device according to claim 4 
characterized by providing further the 4th process to which the aforementioned cavity 
15 is expanded by isotropic etching between the 2nd process of the above, and the 3rd 
process. 

DETAILED DESCRIPTION 

20 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] It is used for the memory cell of static 
type semiconductor memory (SRAM) etc. about the wiring which this invention requires 
25 for a semiconductor device and its manufacture method, especially is formed in the 
isolation region of trench structure, and its formation method. 
[0002] 



2 



[Description of the Prior Art] Drawing 9 shows the equal circuit of one memory cell in 
CMOS type SRAM which has the array of a CMOS (complementarity insulated gate) 
type static type memory cell. 

[0003] In the memory cell shown in drawing 9 , as for the 2nd CMOS inverter which 
consists of the 1st CMOS inverter which consists of the 1st NMOS transistor TN1 for 
a drive, and the 1 st PMOS transistor TP 1 for loads, the 2nd NMOS transistor TN2 for 
a drive, and the 2nd PMOS transistor TP 2 for loads, the cross connection of each 
input nodes n1 and n2 and output nodes n2 and n1 is carried out. 

[0004] And each output nodes n2 and n1 of the two above-mentioned CMOS inverters 
correspond, respectively, and are connected to the bit lines BL/BL of a couple through 
the NMOS transistors TN3 and TN4 for the transfer gates, and each gate of the 
transistors TN3 and TN4 for the transfer gates of the above-mentioned couple is 
connected to the word line WL in common. 

[0005] In addition, 91 are the 1st gate connection wiring which connects each gate of 
the aforementioned transistors TN1 and TP1, and each drain of transistors TN2 and 
TP2 among drawing 9 . 

[0006] Similarly, 92 is the 2nd gate connection wiring which connects each gate of the 
aforementioned transistors TN2 and TP2, and each drain of transistors TN1 and TP1. 
[0007] Drawing 10 shows roughly the conventional pattern of the memory cell of 
drawing 9 in SRAM which used STI (shallow trench isolation) structure as an isolation 
field. 

[0008] In drawing 10 , 101 and 102 are 1st P well field and 2nd P well field which were 
alternatively formed in the surface section of a silicon substrate, 103 and 104 are 1st N 
well field and 2nd N well field which were alternatively formed in the surface section of 
a substrate, and the isolation field 105 of trench structure is formed between [ these / 
each ] fields. 

[0009] 106 is the 1st gate wiring used as each gate electrode of the 1st NMOS 



transistor TN1 and the 1st PMOS transistor TP 1, and is formed through the gate 
insulator layer (not shown) on the substrate front face. 

[0010] 107 is the 2nd gate wiring used as each gate electrode of the 2nd NMOS 
transistor TN2 and the 2nd PMOS transistor TP 2, and is formed through the 
5 aforementioned gate insulator layer on the substrate front face. 

[001 1] 108 is the 3rd gate wiring (a part of word line WL) used as each gate electrode 
of the transistors TN3 and TN4 for the transfer gates of a couple, and is formed 
through the aforementioned gate insulator layer on the substrate front face. 
[0012] It is N+ which the lower part of the 1st gate wiring 106 is the channel field of the 
10 1st NMOS transistor TN1, and becomes the drain field of the 1st NMOS transistor TN1, 
and a source field among P well fields 101 of the above 1st at the both sides. A field is 
formed 

[0013] Moreover, it is N+ which the lower part of the 2nd gate wiring 107 is the channel 
field of the 2nd NMOS transistor TN2, and becomes the drain field of the 2nd NMOS 
15 transistor TN2, and a source field among P well fields 102 of the above 2nd at the both 
sides. A field is formed. 

[0014] Moreover, it is N+ which the lower part of the 3rd gate wiring 108 is the channel 
field of the 3rd NMOS transistor TN3, and becomes the drain field of the 3rd NMOS 
transistor TN3, and a source field among P well fields 101 of the above 1st at the both 
20 sides. A field is formed. In this case, N+ used as the drain field of the NMOS transistor 
TN1 of the above 1st The field and the end field (N+ field) of the 3rd NMOS transistor 
TN3 are connected. 

[001 5] Moreover, it is N+ which the lower part of the 3rd gate wiring 108 is the channel 
field of the 4th NMOS transistor TN4, and becomes the drain field of the 4th NMOS 
25 transistor TN4, and a source field among P well fields 102 of the above 2nd at the both 
sides. A field is formed. In this case, N+ used as the drain field of the NMOS transistor 
TN2 of the above 2nd The field and the end field (N+ field) of the 4th NMOS transistor 
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TN4 are connected. 

[0016] Moreover, it is P+ which the lower part of the 1st gate wiring 106 is the channel 
field of the 1st PMOS transistor TP 1, and becomes the drain field of the 1st PMOS 
transistor TP 1, and a source field among N well fields 103 of the above 1st at the both 
5 sides. A field is formed. 

[001 7] Moreover, it is P+ which the lower part of the 2nd gate wiring 1 07 is the channel 
field of the 2nd PMOS transistor TP 2, and becomes the drain field of the 2nd PMOS 
transistor TP 2, and a source field among N well fields 104 of the above 2nd at the both 
sides. A field is formed. 
10 [0018] 109 is the 1st drain wiring which connects each drain field of the 1st NMOS 

transistor TN1 and the 1st PMOS transistor TP 1 in common, and this is embedded on 
the layer insulation film (not shown) formed on the substrate containing the 
aforementioned gate wiring group, and is formed as wiring. 

[0019] Similarly, 110 is the 2nd drain wiring which connects each drain field of the 2nd 
15 NMOS transistor TN2 and the 2nd PMOS transistor TP 2 in common, and this is 

embedded on the layer insulation film (not shown) formed on the substrate containing 
the aforementioned gate wiring group, and is formed as wiring. 

[0020] And the 1st gate wiring 106 used as each gate of the 1st NMOS transistor TN1 
and the 1st PMOS transistor TP 1, In the 2nd drain wiring 110 which connects each 
20 drain of the 2nd NMOS transistor TN2 and the 2nd PMOS transistor TP 2 in common It 
connects with the 1 st gate connection wiring 111 formed by the 2ndHayer wiring on the 
layer insulation film formed on the substrate including the aforementioned gate wiring. 
Here, a shows the contact section of the 1 st gate connection wiring 1 1 1 and the 2nd 
drain wiring 110. 

25 [0021] The 2nd gate wiring 107 which similarly serves as each gate of the 2nd NMOS 
transistor TN2 and the 2nd PMOS transistor TP 2, In the 1st drain wiring 109 which 
connects each drain of the 1st NMOS transistor TN1 and the 1st PMOS transistor TP 
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1 in common It connects with the 2nd gate connection wiring 112 formed by the 
2ndHayer wiring on the layer insulation film formed on the substrate including the 
aforementioned gate wiring. Here, b shows the contact section of the 2nd gate 
connection wiring 112 and the 1st drain wiring 109. 
5 [0022] 1 13 is a power supply line (Vcc line) connected common to the source field of 
the 1st PMOS transistor TP 1 f and the source field of the 2nd PMOS transistor TP 2, 
and shows the contact section by c. 

[0023] 114 is a reference potential line (Vss line) connected common to the source field 
of the 1st NMOS transistor TNI, and the source field of the 2nd NMOS transistor TN2, 

10 and shows the contact section by d. 

[0024] It is a bit line connection pattern and while 1 1 5 is connected to the other end 
field of the 3rd NMOS transistor TN3 shows the contact section by e. Similarly, 116 is a 
bit line connection pattern of another side connected to the other end field of the 4th 
NMOS transistor TN4, and shows the contact section by f. 

15 [0025] With the above-mentioned structure, since gate connection wiring (the 1 st gate 
connection wiring 1 1 1 and 2nd gate connection wiring 1 1 2) of two is arranged in the 
direction parallel to a word line WL on the layer insulation film, the wiring interval 
becomes narrow and processing and detailed-ization become difficult, if it puts in 
another way, the pattern size of the memory cell in the direction (bit line and parallel 

20 direction) which intersects perpendicularly with a word line WL becomes large, and 
reduction-ization of the size of a cell is restrained 
[0026] 

[Problem(s) to be Solved by the Invention] As described above, it had the array of a 
CMOS type memory cell, and since gate connection wiring of two was arranged in the 
25 direction parallel to a word line on the layer insulation film, the pattern size of the 
memory cell in a direction parallel to a bit line became large, and the conventional 
SRAM using trench type isolation structure had the problem that reductionHzation of 
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the size of a cell was restrained. 

[0027] When it is made that this invention should solve the above-mentioned trouble, 
the interior of the trench field used as an isolation field is utilized effectively because of 
wiring, reductionHzation of a chip size is attained and it applies to the memory cell of 
CMOS type SRAM-izing of the cell pattern size of the direction which intersects 
perpendicularly with a word line can be carried out [ **** ] t and it aims at offering the 
semiconductor device which can realize improvement in the speed of SRAM, and its 
manufacture method. 
[0028] 

[Means for Solving the Problem] The 1 st semiconductor device of this invention is 
embedded to the interior of the trench isolation region alternatively formed in the 
semiconductor substrate, and the aforementioned trench isolation region, and a 
peripheral surface is characterized by the thing which touched the insulator formed at 
the same process in the aforementioned trench isolation region and for which it embeds 
and wiring is provided. 

[0029] The 1 st semiconductor device of the above has the array of the static type 
memory cell which used the complementarity insulated-gate type field-effect transistor, 
and the 2nd semiconductor device of this invention is the static type semiconductor 
memory using trench type isolation structure, and is characterized by the bird clapper 
as a part of wiring of the aforementioned memory cell using the wiring embedded to the 
interior of the trench type isolation region between a P channel transistor field and an N 
channel transistor field. 

[0030] In order that the manufacture method of the 1st semiconductor device of this 
invention may form two or more trench isolation regions in a semiconductor substrate 
alternatively, in case a trench is formed and an insulator is embedded It is characterized 
by providing the 1st process which forms a cavity into the insulator embedded to the 
interior of some [ at least ] trenches, the 2nd process which carries out opening of two 



or more holes which stand in a row in the aforementioned cavity to the aforementioned 
insulator, and the 3rd process which embeds an electric conduction object to the 
interior of the aforementioned hole and a cavity. 

[0031] The manufacture method of the 2nd semiconductor device of this invention is 
5 characterized by providing further the 4th process to which the aforementioned cavity 
is expanded by isotropic etching between the 2nd process of the above, and the 3rd 
process in the manufacture method of the 1 st semiconductor device. 
[0032] The manufacture method of the 3rd semiconductor device of this invention has 
the array of the static type memory cell which used the complementarity insulated-gate 

10 type field-effect transistor. The process which forms a trench in order to form two or 
more trench isolation regions in a semiconductor substrate alternatively, in case the 
static type semiconductor memory using trench type isolation structure is 
manufactured. The 1 st process which forms a cavity into the insulator embedded among 
the aforementioned trenches to the interior of the trench between the P channel 

15 transistor field of the aforementioned memory cell, and an N channel transistor field, 

Next, the 2nd process which carries out opening of two or more holes which stand in a 
row in the aforementioned cavity to the aforementioned insulator, Next, the 3rd process 
to which the aforementioned cavity is expanded by isotropic etching and the 4th 
process which embeds an electric conduction object to the interior of the 

20 aforementioned hole and a cavity. The wiring embedded by the 4th process of the 
above is used as a part of wiring of the aforementioned memory cell, and it is 
characterized by providing the process which forms the aforementioned memory cell. 
[0033] 

[Embodiments of the Invention] Hereafter, with reference to a drawing, the gestalt of 
25 operation of this invention is explained in detail. 

[0034] First, the structure of the memory cell of CMOS type SRAM using the trench 
type isolation structure concerning the gestalt of operation of the 1st of this invention 
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and the feature of the manufacture method are described. In addition, the equal circuit 
of this memory cell is as having mentioned above with reference to drawing 9 . 
[0035] Generally, a size with the larger width of face of the trench field for carrying out 
isolation of the PMOS field and NMOS field of the CMOS type memory cell using trench 
type isolation structure than the working limit on a design rule is needed. Then, a part 
of wiring of a memory cell tends to be embedded to the interior of this trench field 
(inside of an insulator), and it is going to utilize a trench field effectively. 
[0036] In this case, although it is usually formed in the interior of a trench field so that 
a cavity (void) may not be generated, in this invention, it dares form a void in the 
interior of a trench field, and it embeds using this void and wiring is formed, in addition, 
a high current is passed as this embedding wiring — it is — it is — since the reduction 
in resistance is difficult — wiring for voltage impression (for example, the 1st gate 
connection wiring 91 in drawing 9 or 2nd gate connection wiring 92) Forming is 
desirable. 

[0037] Drawing 1 (a) or drawing 8 (a) shows the pattern in the manufacturing process of 
SRAM using the trench type isolation structure concerning the gestalt of the 1 st 
operation, especially a CMOS type memory cell portion. 

[0038] The cross-section structure of drawing 1 (b) or drawing 8 (b) corresponding, 
respectively, and meeting the B-B line in drawing 1 (a) or drawing 8 (a) is shown, and 
drawing 1 (C) or drawing 3 (C) shows the cross-section structure of corresponding, 
respectively and meeting the C~C line in drawing 1 (a) or drawing 3 (a). 
[0039] First, as shown in drawing 1 (a) or (c), 1st P well field 11, 2nd P well field 12, 1st 
N well field 13. 2nd N well field 14, and the trench type isolation field (trench field) 15 
are alternatively formed in the surface section of a silicon substrate 10. The width of 
face W of trench field 15a for carrying out isolation of a PMOS field and the NMOS field 
among this trench field has a larger size than the working limit on a design rule. 
[0040] In case the above-mentioned trench field 15a is formed, after carrying out the 



configuration of the trench of the equal depth, the trench of the field which forms 
embedding wiring in a mask for a resist is alternatively made deep using the photo 
lithography method. In this case, it dares form alternatively the cavity 1 7 for wiring 
embedding (void) which has the desired length and width of face into the embedding 
5 oxide film 1 6 in a trench by controlling appropriately configurations, such as the depth, 
the depth of a trench, and a taper angle, the membrane formation method of an 
embedding oxide film, etc. 

[0041] Next as shown in drawing 2 (a) or (c), it embeds using the RIE (reactive ion 
etching) method, and opening of the hole 18 is carried out to an oxide film 16 so that it 
10 may stand in a row to the both ends of a cavity 1 7 from the two arbitrary upper part 
sections (for example, both ends) of a cavity 1 7. 

[0042] Next as shown in drawing 3 (a) or (c), isotropic etching is performed, the **** 
oxide film around the cavity 1 7 in the embedding oxide film 1 6 is removed, and a cavity 
1 7 is expanded. And the embedding wiring 1 9 is formed, for example using the CVD 

15 (vapor growth) method by embedding refractory metals, such as W, to the interior of the 
above-mentioned cavity 1 7 and the aforementioned hole 1 8. 
[0043] Next a part of gate wiring 22 is connected to the end section of the 
aforementioned embedding wiring 19 at the same time it forms the gate wiring 21-23 as 
shown in drawing 4 (a) and (b), after forming the gate insulator layer 20 on a substrate 

20 front face and carrying out opening (20a) of the part 

[0044] Here, the 1st gate wiring with which 21 becomes each gate electrode of the 1st 
NMOS transistor TN1 and the 1st PMOS transistor TP 1, the 2nd gate wiring with 
which 22 becomes each gate electrode of the 2nd NMOS transistor TN2 and the 2nd 
PMOS transistor TP 2, and 23 are the 3rd gate wiring (a part of word line WL) used as 

25 each gate electrode of the transistors TN3 and TN4 for the transfer gates of a couple. 
[0045] Then, N+ used as the drain field of an NMOS transistor, and a source field P+ 
used as a field, the drain field of PMOS transistor **, and a source field A field is 
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formed. 

[0046] That is, it is N+ which the lower part of the 1st gate wiring 21 is the channel field 
of the 1st NMOS transistor TN1 in P well field 11 of the above 1st and becomes the 
drain field of the 1st NMOS transistor TN1, and a source field at the both sides. A field 
is formed. 

[0047] Moreover, it is N+ which the lower part of the 2nd gate wiring 22 is the channel 
field of the 2nd NMOS transistor TN2, and becomes the drain field of the 2nd NMOS 
transistor TN2, and a source field among P well fields 12 of the above 2nd at the both 
sides. A field is formed. 

[0048] Moreover, it is N+ which the lower part of the 3rd gate wiring 23 is the channel 
field of the 3rd NMOS transistor TN3, and becomes the drain field of the 3rd NMOS 
transistor TN3, and a source field among P well fields 11 of the above 1st at the both 
sides. A field is formed. In this case, N+ used as the end field (N+ field) of the 3rd 
NMOS transistor TN3, and the drain field of the NMOS transistor TN1 of the above 1st 
The field is connected. 

[0049] Moreover, it is N+ which the lower part of the 3rd gate wiring 23 is the channel 
field of the 4th NMOS transistor TN4, and becomes the drain field of the 4th NMOS 
transistor TN4, and a source field among P well fields 1 2 of the above 2nd at the both 
sides. A field is formed. In this case, N+ used as the end field (N+ field) of the 4th 
NMOS transistor TN4, and the drain field of the NMOS transistor TN2 of the above 2nd 
The field is connected. 

[0050] Moreover, it is P+ which the lower part of the 1st gate wiring 21 is the channel 
field of the 1st PMOS transistor P1, and becomes the drain field of the 1st PMOS 
transistor P1, and a source field among N well fields 13 of the above 1st at the both 
sides. A field is formed. 

[0051] Moreover, it is P+ which the lower part of the 2nd gate wiring 22 is the channel 
field of the 2nd PMOS transistor TP 2, and becomes the drain field of the 2nd PMOS 
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transistor TP 2, and a source field among N well fields 1 4 of the above 2nd at the both 
sides. A field is formed. 

[0052] Next, as shown in drawing 5 (a) and (b) f after forming the 1st layer insulation film 
24 on a substrate including the aforementioned gate wiring 21-23, embedding at the 
5 part and forming a wiring slot the 1st drain wiring 25 and the 2nd drain wiring 26 are 
embedded and formed in this Mizouchi. 

[0053] Here, the 1st drain wiring 25 connects each drain field of the 1st NMOS 
transistor TN1 and the 1st PMOS transistor TP 1 in common, and the part is in contact 
with the other end upper surface of the aforementioned embedding wiring 1 9. That is, 
10 the 1 st drain wiring 25 is connected to the gate wiring 22 of the above 2nd through the 
aforementioned embedding wiring 1 9. 

[0054] The 2nd drain wiring 26 connects each drain field of the 2nd NMOS transistor 
TN2 and the 2nd PMOS transistor TP 2 in common. 

[0055] Next as shown in drawing 6 (a) and (b), the 2nd layer insulation film 27 is formed 
15 on a substrate including the aforementioned drain wiring 25 and 26. Contact hole 27a 

which reaches the drain wiring 26 of the above 2nd, contact hole 27b which reaches the 
gate wiring 21 of the above 1st Contact hole 27c which arrives at the source field of 
the 1st PMOS transistor TP 1, and the source field of the 2nd PMOS transistor TP 2, 
Contact hole 27d which arrives at the source field of the 1st NMOS transistor TN1, and 
20 the source field of the 2nd NMOS transistor TN2, Contact hole 27e which arrives at the 
other end field of the 3rd NMOS transistor TN3 and the other end field of the 4th 
NMOS transistor TN4 is formed. 

[0056] Next as shown in drawing 7 (a) and (b), while depositing metal wiring layers, such 
as aluminum or Cu, on the layer insulation film 27 of the above 2nd, in each 
25 aforementioned contact hole, patterning processing is embedded and carried out and 
various kinds of wiring 29-33 is formed. 

[0057] Here, 29 is a power supply line (Vcc line) connected common to the source field 
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of the 1st PMOS transistor TP 1, and the source field of the 2nd PMOS transistor TP 2, 
and shows the contact section by c. 

[0058] Moreover, 30 is a reference potential line (Vss line) connected common to the 
source field of the 1st NMOS transistor TN1, and the source field of the 2nd NMOS 
transistor TN2, and shows the contact section by d. 

[0059] Moreover, 31 is the 1st bit line trunk connection wiring connected to the other 
end field of the 3rd NMOS transistor TN3, and 32 is the 2nd bit line trunk connection 
wiring connected to the other end field of the 4th NMOS transistor TN4, and shows 
each contact section by e. 

[0060] Moreover, 33 is the 2nd gate connection wiring which connects the gate wiring 
21 of the above 1st, and the 2nd drain wiring 26. a and b show the contact section. 
[0061] Next as shown in drawing 8 (a) and (b), the 3rd layer insulation film 34 is formed 
on the substrate containing Vcc line 29 grade, and the contact hole which reaches the 
1st bit line trunk connection wiring 31 and the 2nd bit line trunk connection wiring 32 is 
formed. 

[0062] And after embedding and forming the electric conduction plug 35 in the 
above-mentioned contact hole, metal wiring layers, such as aluminum or Cu, are 
deposited on the 3rd layer insulation film 34, patterning processing of this is carried out 
and as an alternate long and short dash line shows, the bit lines BL/BL of a couple are 
formed into drawing 8 (a) and (b). 

[0063] In the above-mentioned structure, since the embedding wiring 1 9 equivalent to 
the 1 st gate connection wiring is formed in the interior of trench field 1 5a and the 
embedding wiring 19 of above-mentioned one can be formed in a lower layer from 21 to 
gate wiring 23 group, the flexibility of the wiring layout on the 2nd layer insulation film 
27 increases. 

[0064] Moreover, on the 2nd layer insulation film 27, the 2nd gate connection wiring 33 
is arranged in the direction parallel to a word line 23 (WL), and the Vcc line 29 and the 
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Vss line 30 are arranged in the direction parallel to a word line WL in the same wiring 
layer. 

[0065] Therefore, according to the above-mentioned structure, the pattern size of the 
memory cell in the direction (a bit line BL and direction parallel to /BL) which 
intersects perpendicularly with a word line WL is made small, and it becomes possible to 
reduction-ize size of a cell. 

[0066] When putting in another way and the pattern size of the memory cell in the 
direction which intersects perpendicularly with a word line WL is made the same as the 
conventional example, or when the design rule in front of time cost is adopted, by 
enlarging width of face of the Vcc line 29 and the Vss line 30, and reducing the wiring 
resistance, the voltage drop by the wiring resistance is reduced, and it becomes 
possible to increase the margin of a memory cell of operation. 

[0067] Or since it becomes possible to reduce a short circuit connection point size and 
to increase the margin of a pattern design by extending the installation interval of the 
short circuit connection point with the main power supply line (not shown) and main 
reference potential line (not shown) which are further arranged in the upper layer by 
enlarging width of face of the Vcc line 29 which was described above, and the Vss line 
30, and reducing the wiring resistance, improvement in the speed of SRAM becomes 
possible. 

[0068] Moreover, unlike the wiring embed and usual [ wiring / 1 9 ] in a cross-section 
configuration formed with the gestalt of the above-mentioned implementation, as a 
dotted line shows in drawing 3 (c), the width of face of the upper part section is 
narrower than the lower part section, there are many bird clappers, and the peripheral 
surface is in contact with the insulator (silicon oxide 1 6 formed at the trench embedding 
process in this example) formed at the same process. 

[0069] Moreover, the formation method of the embedding wiring 19 which was explained 
with the gestalt of the above-mentioned implementation has the formation process of 
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the layer insulation film of a wrap sake unnecessary in the upper surface after 
embedding wiring formation compared with the formation method of the usual 
embedding wiring. 

[0070] In addition, the manufacture method of the semiconductor device of this 
5 invention is characterized by forming a cavity in the trench isolation region (it being a 
bigger isolation region than a working limit like for example, N well and the isolation 
region between P wells) which has a margin in the interior not only in the gestalt of the 
above-mentioned implementation but in a semiconductor device. 

[0071] And it becomes possible by forming for example, embedding wiring in the interior 
10 of a cavity to aim at relief of a design and to attain reduction-ization of a chip size by 
utilizing a trench isolation region effectively, embedding a part of wiring of the increase 
of the flexibility of the upper wiring layout, and the upper layer, and replacing with 
wiring. 
[0072] 

15 [Effect of the Invention] As mentioned above, according to the semiconductor device 

and its manufacture method of this invention, in the integrated circuit using trench type 
isolation structure, the interior of a trench field can be utilized effectively because of 
wiring, and the semiconductor device which can reductionHze size of a circuit pattern, 
and its manufacture method can be offered. 

20 [0073] Therefore, when it applies to the memory cell of SRAM which has the array of 
the CMOS [ this invention ] type memory cell using trench type isolation 
structure -izing of the pattern size of a direction parallel to the bit line of a memory cell 
can be carried out [ **** ], and improvement in the speed of SRAM can be realized. 

25 DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
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[Drawing 1] Drawing showing the pattern and cross-section structure in a part of a 
manufacturing process of SRAM using the trench type isolation structure concerning 
the gestalt of operation of the 1st of this invention. 

[Drawing 2] Drawing showing the pattern and cross-section structure in the process 
following the process of drawing 1 . 

[Drawing 3] Drawing showing the pattern and cross-section structure in the process 
following the process of drawing 2 . 

[Drawing 4] Drawing showing the pattern and cross-section structure in the process 
following the process of drawing 3 . 

[Drawing 5] Drawing showing the pattern and cross-section structure in the process 
following the process of drawing 4 . 

[Drawing 6] Drawing showing the pattern and cross-section structure in the process 
following the process of drawing 5 . 

[Drawing 7] Drawing showing the pattern and cross-section structure in the process 
following the process of drawing 6 . 

[Drawing 8] Drawing showing the pattern and cross-section structure in the process 
following the process of drawing 7 . 

[Drawing 9] The representative circuit schematic taking out and showing one memory 
cell in CMOS type SRAM which has the array of a CMOS type static type memory cell. 
[Drawing 10] Drawing showing roughly the conventional pattern of the memory cell of 
drawing 9 in SRAM using trench type isolation structure. 
[Description of Notations] 

1 0 — Silicon substrate 

11 12 — P well field, 
13 14 — N well field, 

15 15a — Trench type isolation field (trench field), 

16 — Silicon oxide 
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1 7 — Cavity for wiring embedding (void), 

18 — Hole 

1 9 — Embedding wiring. 



[Translation done.] 
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[oo6 6]»»rntf. 7- K«wncaEflrr**rt 30 
« * * y ±jKz>n?- >^tm^mm» t n u k u 

fc^lCte, Vcci»2 9iVssiK3 0©ffi£*#<U 
^©E«UgJn£«S-r;L£»cJ:r). -e-©E8Ug£tlc«k* 

[0 0 6 7] JtELfcJ:'5^Vcci»2 9 tv 

ss«3 0 U ^©E*g&3>t£«<=>-rc:<hlC 

> h ©RBBBISfclStf* Ztlz^Q Mtomtktf^ >h & 

[0 0 6 8] ±Efl;8g©®&TJB*j£$nfciIse>& 
»E*19t*. «0«tt#aWf©EiRia:g&0, «A 
«B3 (c) 4>l^«T^-r«t3t, T7fS&J:Dt>_h:*f 

[0 0 6 9] ±IEIIJi©^fiiTKWLfe«k5^a 50 
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©&*EiS 1 9 ©«j£7J&tt. M?? ©«©ii*E«i©JB 
[0 0 7 0] *f8gli©¥«#gffi©giii;fr8ttt. 

±fl5^jg©^sitcifi5'r, *Mw*aE«fc*5HT. rtspt 

3?*S#&-3 h V>*to1Mm («*«Ntf • P9i 

[0071] -tLx. ^Prtasfc#jA«aje>2 t *.EiK$ 
?gfirr * z t \z «t 0 . k u >?£NKfl*£*»icsjg 

U ±»©E«aWT-7h©gfi«$Jit. ±®©Ei|g 

©-sp*aa6a*EiST«ift-r-5 1 i \z .t: 0 x-tf^r >© 
»*j*b?k ^«^^>rx©«/hfl:$Bi*ctdi»rtgjc 

[0 0 7 2] 

[fE9f ©$)*] _ki£Lfc«fc -5 fc*IS^©^^gtt*5 «t 

(c^fcs^L. @i&/t^->©-^-rx*ai/hft:L#«> 

[0 0 7 3] L&a^>T, H^>?-ffl3g^ 

Sl«fie«-ffl C MO S ■=& U ir;i/©7 P-f $#T-5 
SRAM©^^»J-fe;HCitffiLfc»#t«. **V±)], 

©fy h»tC¥ff?5:7Jl«ri©/t^->^j£ : £fiS/h{t7?#v 

s r AM<z>nsmit&mm?z> z t^T#*. 

[0ffi©«*^KlS] 

[@ 1 ] *5m<om 1 ©^©^jgtc^s h v>?-m.m 

[0 2] 01©xeiC«£<XSC*JltS/t^->*«kaC 

[0 3] 02©XSJC«fe<XgtC*5ltS/t^->*5«kOt 
BfM*it^:^T0. 

[04] 0 3©XgJCiK<XStC*S^S/^->*5j;aC 
»?®#Bi£5KT0. 

[05] 04©XS^<Xg{r*tt^/t^->^ c t^ 
»f®»it*^-r0. 

[0 6] 0 5©XStiK<XS{C*5lt§/t^->*5 < fcat 
Bf®flliSS-^T0. 

[0 7] 0 6©Ig(Ci^<Xg{C*3^S/1^->*5 < ttJC 
»f®«jt^^-r0. 

[08] 0 7 <r>TM\z1fo<TM\z%>Vi%n2-y&&.xs 

[09] CMOSlO^^f-f y^t'JtMTU 
•f €■ C M O S S© S R AMICUS tt* lffl© ^ U 

[010] h 1^ >TM&?#mmm*m^?z s r amjc 

T0. 
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